Catalytic mechanism of yeast cytosine deaminase: an ONIOM computational study.
The complete path for the deamination reaction catalyzed by yeast cytosine deaminase (yCD), a zinc metalloenzyme of significant biomedical interest, has been investigated using the ONIOM method. Cytosine deamination proceeds via a sequential mechanism involving the protonation of N(3), the nucleophilic attack of C(4) by the zinc-coordinated hydroxide, and the cleavage of the C(4)-N(4) bond. The last step is the rate determining step for the generation of the zinc bound uracil. Uracil is liberated from the Zn atom by an oxygen exchange mechanism that involves the formation of a gem-diol intermediate from the Zn bound uracil and a water molecule, the C(4)-O(Zn) cleavage, and the regeneration of the Zn-coordinated water. The rate determining step in the oxygen exchange is the formation of the gem-diol intermediate, which is also the rate determining step for the overall yCD-catalyzed deamination reaction.